Bright vortex (or ring) solitons, are finite-size beams characterized by a phase singularity at the center. A vortex beam carries angular momentum and its amplitude in the center is identically equal to zero. The dynamics of bright vortex solitons have been extensively studied in the context of optics and Bose Einstein condensates with an attractive inter-particle potential. Typically vortex rings are unstable and decompose during propagation into a number of filaments [1] . Until now, their stable propagation has only been found for the case of competing third order self-focusing and fifth-order self-defocusing nonlinearities. Here we consider vortex ring solitons in nonlinear media with a spatially nonlocal self-focusing nonlinearity. Spatial nonlocality implies that the response of the medium at a particular point is not determined not only by the wave intensity at that point but also depends on the wave intensity in the vicinity [2] . We consider a phenomenological nonlocal model for the amplitude V)(F, z) of the light beam in the form ia3 + + (O2 + a2) i) + / J R(r'-r)I(r', z) d2r'40 = 0.
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( 1) where the width of the nonlocal response function R(r) determines the degree of nonlocality. Exact stationary solutions to the above equation were found numerically. These solutions, perturbed by a small amount of random complex noise, were then propagated by directly solving the propagation equation. We found that while weak nonlocality resulted in azimuthal instability and breakup of beams, no instabilities were observed for vortex solitons in the strongly nonlocal regime. Stable propagation was observed for fundamental and high charge vortices up to m = 5.
Propagation of a higher-order single charge vortex, a structure with two out of phase rings, was also numerically simulated and found to be stable with the two rings oscillating at different frequencies, (see Fig. la ) possibly due to simultaneous excitation of different internal modes. The stabilization of vortex ring solitons is due to the nonlocality which tends to smooth out spatial variations. This not only reducen the growth rate of perturbations, but also provides a waveguide structure which acts as a confining potential (see Fig. lb ) preventing the breakup of the vortex beam. Our simulations indicate that the stable propagation of vortex solitons is experimentally feasible. Since the physical mechanism of this stabilization process is generic, our results are applicable to the general class of nonlinear models with a spatially nonlocal nonlinearity, and in particular Bose-Einstein condensates with pronounced long range interparticle interaction.
